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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve adhering force 
of an another member on a surface of a cylindrical 
member cut in a screw shape and roughened. 
SOLUTION: A cylinder bore part 3 is roughened by 
rotating and moving a cutting tool 7 so as to move the 
cutting tool 7 along its circumferential direction while 
delivering the cutting tool 7 in its axial direction and 
cutting a cylinder bore inner surface 5 in the screw 
shape. A cutting blade 7a of the cutting tool 7 has a 
horizontal surface 7c to match a normal M of the 
cylinder bore inner surface 5 and an inclined surface 7b 
positioned on the rear side in the tool delivering 
direction, and a shape of a trough part 23 between crest 
parts 1 9, 1 9 of a screw shape part is machined so that a 
central line L of an angle 0 made by flanks 23a on both 
sides comes to be in a state inclined against the normal 
M direction of the cylinder bore inner surface 5. 
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* NOTICES * 

JPO and I HP I T are not responsible for any 
da»ages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Sending a cutting tool in that direction of an axis relatively to a cylindrical member, this invention 
moves a cutting tool relatively along with that circumferencial direction, and surface roughening 
is carried out and it relates to the cutting tool used for the surface roughening processing 
approach which carries out cutting of the front face of a cylindrical member to the letter of 
****, and carries out surface roughening to it, and this surface roughening processing approach, 
and a cylindrical member with the adhesion function to other ingredients. 
[Background of the Invention] 
[0002] 

In case a sprayed coating is formed in weight reduction and exhaust air processing 
correspondence of car motor to the cylinder bore inside of an effective liner loess aluminum 
cylinder block, it is necessary as the last process to form a cylinder bore inside in a split face in 
order to raise the adhesion of a sprayed coating. 
[0003] 

For example, while performing boring processing and forming the concave heights of the letter of 

#*** to a cylinder bore inside, the fracture surface which removes Yamabe corresponding to the 

heights of the letter part of ****, and serves as detailed concave heights by the piece of cutting 

generated at this time is formed in the following patent reference 1. 

[Patent reference 1] JP,2002H55350,A 

[Description of the Invention] 

[Problem (s) to be Solved by the Invention] 

[0004] 

however, by the above-mentioned conventional surface roughening processing approach Since 
the configuration of the trough between Yamabe of the letter part of**** is symmetrical to the 
direction of a normal of the front face of a cylindrical member The slant face of the both sides of 
a trough will be formed both comparatively gently. For example, the fall of the adhesion force of 
the members at the time of casting the member which has the front face which the invasion part 
to the trough of the sprayed coating formed in the front face after surface roughening 
processing surface-roughening-made [ above-mentioned ] it easy to exfoliate, for example, a 
cylinder liner, to the cylinder block which are other members is caused. 
[0005] 

Then, this invention aims at aiming at improvement of the adhesion force of other members to 
the front face of the cylindrical member which carried out cutting to the letter of **** and which 
carried out surface roughening to it. 
[Means for Solving the Problem] 
[0006] 

In the surface roughening processing approach as for which is made to move said cutting tool 
relatively along with the circumferencial direction, and carries out cutting of the front face of 
said cylindrical member to the letter of****, and this invention carries out surface roughening to 
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it, sending a cutting tool in the direction of an axis relatively to a cylindrical member It is 
characterized [ main ] by performing cutting so that the center line of the include angle which 
both the slant faces in the both sides of the trough between Yamabe of the letter part of **** 
and Yamabe who remain in the front face of said cylindrical member by the side of the feed 
direction back of said cutting tool make may be in the condition of having inclined to the 
direction of a normal of the front face of said cylindrical member. 
[Effect of the Invention] 
[0007] 

According to this invention, the center line of the include angle which both the slant faces in the 
both sides of the trough between Yamabe of the letter part of **** and Yamabe who remain in 
the front face of the cylindrical member by the side of the feed direction back of a cutting tool 
make Since it was made to perform cutting so that it may be in the condition of having inclined 
to the direction of a normal of the front face of a cylindrical member As compared with the case 
where the center line of the include angle which both the slant faces of the both sides of a 
trough make is in agreement in the direction of a normal of the front face of a cylindrical 
member, it can consider as the condition of having made one side approaching according to said 
direction of a normal among the slant faces of the both sides of a trough. By this The invasion 
part to the trough of the sprayed coating formed in a surface roughening processing part stops 
being able to exfoliate easily, and the adhesion force of a sprayed coating can be heightened. 
Moreover, the adhesion force of the members at the time of casting the member which has the 
above-mentioned surface roughening processing part in a peripheral face, for example, a cylinder 
liner, to the cylinder block which are other members can be heightened. 
[Best Mode of Carrying Out the Invention] 
[0008] 

Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0009] 

Dra wing 1 is the sectional view of the cylinder block 1 of the engine in which the surface 
roughening processing approach concerning the 1st operation gestalt of this invention is shown. 
A cylinder block 1 has the cylinder bore section 3 as a cylindrical member which carries out 
surface roughening processing, and performs surface roughening processing to the cylinder bore 
inside 5 used as the front face of the cylindrical member. 
[0010] 

The above-mentioned cylinder block 1 is a product made from die casting which consists of an 
aluminum containing alloy (ADC12 material), and the cylinder bore inside 5 is processed in a fixed 
precision. After processing a split face by the approach of mentioning this cylinder bore inside 5 
later, thermal spraying of the charge of thermal-spraying material which consists of an iron 
system ingredient is carried out to the cylinder bore inside 5, and a sprayed coating is formed. 
[0011] 

In case surface roughening of the above-mentioned cylinder bore inside 5 is carried out, the 
boring bar 9 equipped with the cutting tool 7 as expanded to drawingj> and shown is used. 
Drawing 3 is the right side view of drawing_2 , and drawing 4 is the bottom view of dr awing 2 . 
The boring bar 9 has formed the slitting 13 used as a concave bend side in the point side face by 
the side of the lower part in drawing 2 of the body 1 1 of a tool, and is carrying out conclusion 
immobilization of the cutting tool 7 described above at the edge of the body 1 1 of a tool of a 
part which separated from slitting 13 using the bolt 15. 
[0012] 

Drawing 5 is the front view which the cutting tool 7 shown in above-mentioned drawing 2 
expanded, and drawing 6 is the top view of dra wing 5 . this cutting tool 7 is shown in drawing 6 - 
-as — circumferencial direction regular intervals — three cutting edges — 7a — having — a 
cutting edge — 7a is projected from side-face 1 1 a of the body 1 1 of a tool to the method of 
outside. 
[0013] 

and the cutting edge shown in above-mentioned drawing 5 and drawing 6 by the boring bar 9 
rotating in the direction of arrow-head B in drawin g 4 focusing on an axis, moving in the direction 
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of an axis of the cylinder bore section 3 (it is the direction of arrowHiead A in drawing 1 ) as 
shown in drawing 1 — cutting of the cylinder bore inside 5 is carried out to the letter of **#* by 
7 a. 

[0014] 

a cutting edge — as shown in drawing 5 , in drawin g 5 , the field by the side of the upper part 
forms 7a in inclined plane 7b which a tip side becomes a lower part side in dr awing 5 compared 
with a end face side, and it forms the field by the side of this lower part in horizontal plane 7c. 
Moreover, projection 7e is prepared in about 7d of rake faces by the side of the tip of inclined 
plane 7b. 
[0015] 

such three cutting edges — attaching in the body 1 1 of a tool again in the condition of having 
removed 7a from the body 11 of a tool when one currently used for processing was worn out, 
and having made it rotating 120 degrees from the condition of drawing 4 — other cutting edges - 

- 7a can be used. 
[0016] 

the cutting edge to which d rawing 7 expanded the C section of dra wing 5 — it is the sectional 
view showing the condition that 7a is performing cutting, in addition, the inside of drawi ng 7 — a 
sign 17 — a cutting edge — it shall be the scraps generated by cutting of 7a, and a cutting tool 
7 shall move toward this side front from a space background in draw ing 7 (rotation) 
[0017] 

Yamabe 19 of the letter part of *#** which becomes toothingHike in case cutting of the cylinder 
bore inside 5 is carried out to the letter of **** by inserting rotating the boring bar 9 in a 
cylinder bore so that it may be shown at the time of the above^nentioned cutting, i.e., dr awing 
1 , — a cutting edge — it fractures with the scraps 1 7 generated by inclined plane 7b of 7a, or 
cutting, and the fracture surface 21 is formed. 
[0018] 

Moreover, a crevice 25 is formed Jn slant-face 23a by the side of the tool feed direction back of 
the trough 23 which remains between [ which adjoins mutually ] fracture surface 21 by 
projection 7e prepared in the tip side of inclined plane 7b. 
[0019] 

such a cutting edge — cutting of the 7a is carried out so that the center line L of the include 
angle theta which both slant-face 23a in the both sides of the trough 23 between Yamabe 19 of 
the letter part of **** and Yamabe 19 who remain in the cylinder bore inside 5 by the side of the 
feed direction back of a cutting tool 7 makes may be in the condition of having inclined to the 
direction of normal M of the cylinder bore inside 5. 
[0020] 

moreover — if it puts in another way — a cutting edge — cutting of the 7a is carried out so 
that the configuration of slant-face 23a in the both sides of the trough 23 between Yamabe 19 
of the letter part of **** and Yamabe 19 who remain in the cylinder bore inside 5 by the side of 
the feed direction back of a cutting tool 7 may become unsymmetrical to the direction of normal 
M of the cylinder bore inside 5. 
[0021 ] 

therefore, a cutting edge — 7a is shown in drawing 8 — as — horizontal plane 7c of d rawin g 7 - 

- replacing with — a cutting edge — it is good a[so as lower inclined plane 7cs from which the 
include angle theta at the tip of 7a becomes keener, and is shown in drawing 9 — as — 
horizontal plane 7c of drawi ng 7 — replacing with — a cutting edge — it is good also as lower 
inclined plane 7ct from which the include angle theta at the tip of 7a becomes obtuse angleHike. 
[0022] 

Thus, according to the 1st above-mentioned operation gestalt, it is made to perform cutting so 
that the center line L of the include angle theta which both slant-face 23a in the both sides of 
the trough 23 between Yamabe 19 of the letter part of #*** and Yamabe 19 who remain in the 
cylinder bore inside 5 by the side of the feed direction back of a cutting tool 7 makes may be in 
the condition of having inclined to the direction of normal M of the cylinder bore inside 5. 
Thereby, one side (inside of draw ing 7 - 9 lower part side) will be in a near condition ( drawing 8 , 
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dravying 9 ) according to the direction of normal M among slant-face 23a of the both sides of a 
trough 23 in accordance with the direction ( drawing 1 ) of normal M of the cylinder bore inside 
5. 

[0023] 

For this reason, when the include angle theta which both slant-face 230a of the configuration of 
a trough 230 as shown in the example of a comparison of drawing 10 , i.e., trough 230 both sides, 
makes is symmetrical to the direction of normal M of the cylinder bore inside 50, it compares. 
The one side (inside of draw ing 7 - drawing 9 lower part side) of slant-face 23a of the trough 23 
in this operation gestalt can be made into the condition of having made it approaching according 
to the direction of normal M, and the invasion part to the trough 23 of the sprayed coating 
formed in a surface roughening processing part stops being able to exfoliate easily. In addition, 
cutting-tool and sign 70a of a sign 70 is the cutting edge of a cutting tool 70 in drawin g 10 . 
[0024] 

By the way, in case it moves the piston which is not illustrated turning caudad and ****ing. 
especially in drawing 1 to the cylinder bore inside 5 in response to fuel pressure at the time of 
engine combustion, the force in which it exfoliates the sprayed coating formed in the cylinder 
bore inside 5 acts. 
[0025]* 

However, slant-face 23a currently steadily located in a lower part side with this operation gestalt 
in drawing 7 in the above-mentioned trough 23 - drawing 9 Since it is located in a piston bottom 
dead point side to slant-face 23a of another side located fn an upper part side and slant-face 
23a of one of these is in the near condition according to the direction of normal M of the 
cylinder bore inside 5 In case the above mentioned piston carries out slide contact migration 
caudad, even if the force in which it exfoliates commits a sprayed coating, exfoliation of a 
sprayed coating can be prevented, this — especially — the example of dra wing 8 — it is 
effective, when while is located in a tool feed direction front side, and slant-face 23a inclines to 
Normal M like so that slant-face 23a of another side located in a tool feed direction back side 
from Normal M may be approached. 
[0026] 

Also from such a thing, among slant-face 23a of the both sides of a trough 23, in drawing 7 -9 
slant-face 23a by the side of the lower part In the 1st operation gestalt made into the near 
condition according to the direction of normal M in accordance with the direction of normal M of 
the cylinder bore inside 5 The invasion part to the trough 23 of the sprayed coating formed after 
surface roughening processing becomes unable to be able to exfoliate easily, the adhesion force 
over the cylinder bore inside 5 of a sprayed coating can be heightened, and it can consider as 
the reliable cylinder bore inside 5. 
[0027] 

moreover, a cutting edge — since a crevice 25 is formed in slant-face 23a by the side of the 
upper part in drayying_7 of a trough 23 of projection 7e prepared on inclined plane 7b of 7a, a 
sprayed coating enters this crevice 25 and the adhesion force over the cylinder bore inside 5 
can be further heightened by it, 
[0028] 

In addition, in case cutting of the cylinder bore inside 5 is carried out, the boring bar 9 is made 
into a fixed condition, and it may shaft-orientations-tnove and you may make it rotate a cylinder 
block 1 side. 
[0029] 

moreover, it is shown in said drawing 8 — as — horizontal plane 7c of dra wing 7 — replacing 
with — a cutting edge — when theta costs whenever [ point-angle /of 7a ] for lower inclined 
plane 7cs which becomes keener, as shown in draw ing 1 1 , cutting is not carried out to the whole 
shaft orientations to the cylinder bore inside 5, but it leaves the non-processed part D to the 
lower limit section in draw ing 11 . 
[0030] 

The trough 23 of the lowest edge in the cutting part above the non-processed part D by this 
Since opening is not carried out to the lower limit opening part of the cylinder bore inside 5, but 
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it will be in the condition of having closed and slant-face 23au by the side of the lower part of 
the trough 23 of the lowest edge moreover serves as an upward slant to the right in drawing 1 1 
The thermal-spraying coat which entered into this trough 23 stops being able to exfoliate very 
easily, and the adhesion force over the cylinder bore inside 5 improves as the whole thermal- 
spraying coat. 
[0031] 

Drawing 1 2 is the whole block diagram showing the outline of the thermal spraying equipment for 
forming a sprayed coating, after carrying out surface roughening processing to the cylinder bore 
inside 5 of the above mentioned cylinder block 1. This thermal spraying equipment inserts the 
thermal spraying gun 31 of a gas **** type, makes a droplet 33 the iron system metallic material 
fused as a charge of thermal-spraying material from that thermal-spraying opening 31a, sets it 
thermal spraying as the core in a cylinder bore, and forms a sprayed coating 32 in it at the 
cylinder bore inside 5. 
[0032] 

A thermal spraying gun 31 receives supply of fuel gas and oxygen from the oxygen cylinder 41 
which stored the fuel chemical cylinder 39 and oxygen which stored fuels, such as acetylene, a 
propane, or ethylene, through piping 43 and 45, respectively while receiving feeding of **** 37 of 
an iron system metallic material from the **** feeding machine 35 as a charge of thermal- 
spraying material. 
[0033] 

To a thermal spraying gun 31, from the upper limit of the **** feeding hole 47 which a center 
section penetrates up and down, above-mentioned #*** 37 is turned caudad and fed. Moreover, 
a fuel and oxygen are supplied to the gas guidance passage 51 currently penetrated and formed 
in the vertical direction at the body 49 of the outside of the **** feeding hole 47. The mixed gas 
of this supplied fuel and oxygen flows out of lower limit opening 51a in drawing 1 2 of the gas 
guidance passage 51, and the combustion flame 53 is formed by being lit. 
[0034] 

The atomization air passage 55 is established in the periphery side of said body 49, and the 
accelerator air passage 61 which each formed between the cylindrical shape-like septum 57 and 
the outer wall 59 is further established in the periphery side. 
[0035] 

The atomization air which flows the atomization air passage 55 sends fused **** 37 to this front 
while it sends the heat of the combustion flame 53 to the front (it is a lower part in dra wing 12 ) 
and performs cooling to a periphery. A sprayed coating 32 is formed in delivery and the cylinder 
bore inside 5 as a droplet 33 towards said cylinder bore inside 3 so that this feed direction may 
be intersected in **** 37 which the flowing accelerator air was sent to the above-mentioned 
front, and, on the other hand, fused the accelerator air passage 61. 
[0036] 

Atomization air is supplied to the atomization air passage 55 through the air supply pipe 71 
equipped with the reducing valve 69 from the atomization air source of supply 67. On the other 
hand, accelerator air is supplied to the accelerator air passage 61 from the accelerator air 
source of supply 73 through the air supply pipe 79 equipped with the reducing valve 75 and the 
micro Myst filter 77, respectively. 
[0037] 

The septum 57 between the atomization air passage 55 and the accelerator air passage 61 
equips the point by the side of the lower part with the tumbling barrel section 83 which becomes 
pivo table through bearing 81 to an outer wall 59 in drawing 1 2 . The rotary wing 85 located in the 
accelerator air passage 61 is formed in the up periphery of this tumbling barrel section 83. To a 
rotary wing 85, the tumbling barrel section 83 rotates the accelerator air passage 61 in the 
flowing accelerator air acting. 
[0038] 

The point material 87 which rotates united with the tumbling barrel section 83 is fixed to tip 
(lower limit) side 83a of the tumbling barrel section 83. In a part of periphery of the point material 
87, the lobe 91 equipped with the flush way 89 which is open for free passage through bearing 81 
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is formed in the above mentioned accelerator air passage 61, and the above mentioned thermal- 
spraying opening 31a which makes a droplet 33 blow off at the tip of the flush way 89 is 
prepared. 
[0039] 

moving a thermal spraying gun 31 to the shaft orientations of a cylinder bore, the point material 
87 equipped with thermal-spraying opening 31a rotating united with the tumbling barrel section 
83 — the cylinder bore inside 5 — a sprayed coating 32 is mostly formed in the whole region. 
[0040] 

Although the 1st operation gestalt explained above carries out surface roughening of the front 
face of cylindrical members, such as the cylinder bore inside 5 As the 2nd operation gestalt 
explained below is shown in drawing 1 3 , to for example, the cylinder block 101 made from an 
aluminium alloy the cylinder bore inside [ in / in case the cylinder liner 103 made of the cast iron 
as a cylindrical member is cast /said 1st operation gestalt carried out ] 5 — receiving — ** — 
by the same approach By carrying out surface roughening processing of the peripheral face 103a 
of the cylinder liner 103 used as the front face of a cylindrical member, it is going to raise the 
bonding strength to the cylinder block 101 of a cylinder liner 103. 
[0041] 

Drawing 14 (a) is the front view of a cylinder liner 103, and drawing 14 (b) is the top view of 
drawing 14 (a), the boring bar 9 equipped with the cutting tool 7 as showed peripheral face 103a 
of a cylinder liner 103 to said drawing 5 and dr awing 6 — using — the cutting edge — while 
carrying out cutting to the letter of **** by 7a, the fracture surface 21 as fractures Yamabe 19 
as showed said drawing 7 generated by cutting with cutting edge 7a or swarf 1 7 and showed him 
to said drawing 7 is formed. Thereby, peripheral face 103a as shown in dra wing 14 (a) can obtain 
the cylinder liner 103 by which surface roughening was carried out. 
[0042] 

casting as shows the cylinder liner 103 of the cylindrical shape which carried out surface 
roughening of the peripheral face 103a to draw ing 15 — public funds — it casts, in case casting 
shaping of the cylinder block 101 is carried out with a mold, and it really fabricates. The metal 
mold for casting is equipped with the bottom die 105, the upper die 107, the side die 109,1 1 1 on 
either side, the side die 1 13,1 15 of order, and the ejector plate 117 installed in the upper part of 
the upper die 107, respectively. 
[0043] 

Boa core 107a for fabricating cylinder bore 101a of a cylinder block 101 is prepared in the side 
which counters the bottom die 105 of the upper die 107, and casting shaping of the cylinder 
block 101 is carried out in the condition of having made the cylinder liner 103 set to this boa 
core 107a at said drawing 1 4 holding. 
[0044] 

Thereby, as shown in said drawing 1 3 , the cylinder block 101 which cast the cylinder liner 103 
can be obtained, and this time — a cylinder liner 103 — peripheral face 103a — said cylinder 
bore inside 5 carried out — receiving — ** — since surface roughening processing is carried 
out by the same approach, the bonding strength to the cylinder block 101 of a cylinder liner 103 
can be raised, and the quality cylinder block 101 can be obtained. 
[Brief Description of the Drawings] 
[0045] 

[Drawing 1] It is the sectional view of the cylinder block in which the surface roughening 
processing approach concerning the 1st operation gestalt of this invention is shown. 
[Drawin g 2] It is the front view of the boring bar equipped with the cutting tool used by the 
surface roughening processing approach of drawin g 1 . 
[Drawin g 3] It is the right side view of drawing 2 . 
[Dra wing 4] It is the bottom view of d rawing 2 . 

[Drawing 5] It is the front view which the cutting tool of dr awing 2 expanded. 
[Drawing 6] It is the top view of drawing 5 . 

[Dra wing 7] It Is the sectional view showing the condition that the cutting edge to which the C 
section of d rawing 5 was expanded is performing cutting. 
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[Drawing 8] It is the sectional view showing the condition that the cutting edge of other 
examples is performing cutting to the 1st operation gestalt. 

[Draw ing 9] It is the sectional view showing the condition that the cutting edge of the example of 
further others is performing cutting to the 1st operation gestalt. 
[Drawing 10] It is the sectional view equivalent to drawing 7 showing the example of a 
comparison over the 1st operation gestalt. 

[Drawing 11] It is the sectional view equivalent to drayying_7 showing the example which leaves a 
non-processed part to a cylinder bore inside by the cutting edge of the 1st operation gestalt. 
[Drawing 1 2] It is the whole block diagram showing the outline of the thermal spraying equipment 
for forming a sprayed coating in the cylinder bore inside which carried out surface roughening 
processing. 

[Drawing 13] It is the sectional view of the cylinder block made from an aluminium alloy which 
really fabricated the cylinder liner made of cast iron concerning the 2nd operation gestalt. 
[Drawin g 14] (a) is the front view of the cylinder liner of drawing 13 , and (b) is the top view of 
(a). 

[Drawing 15] casting for carrying out casting shaping of the cylinder block of drawing 1 3 — 
public funds — it is the decomposition perspective view of a mold. 
[Description of Notations] 
[0046] 

1,101 Cylinder block 

3 Cylinder Bore Section (Cylindrical Member) 

5 Cylinder B ore Inside (Front Face of Cylindrical Member) 

7 Cutting Tool 

7a Cutting edge 

19 Yamabe of Letter Part of 

21 Fracture Surface Which Fractured and Formed Yamabe 

23 Trough of Letter Part of **** 

23a The slant face of a trough 

103 Cylinder Liner (Cylindrical Member) 

103a The peripheral face of a cylinder liner (front face of a cylindrical member) 
theta Include angle which both the slant faces of a trough make 
L The center line of the include angle which both the slant faces of a trough make 
M The normal of a cylinder bore inside 

[Translation done.] 
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DRAWINGS 



[D rawing 1] 




[Drawin g 2] 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the surface roughening processing approach which is made to move said cutting tool relatively 
along with the circumferencial direction, carries out cutting of the front face of said cylindrical 
member to the letter of ****, and carries out surface roughening to it, sending a cutting tool in 
the direction of an axis relatively to a cylindrical member The surface roughening processing 
approach characterized by performing cutting so that the center line of the include angle which 
both the slant faces in the both sides of the trough between Yamabe of the letter part of**** 
and Yamabe who remain in the front face of said cylindrical member by the side of the feed 
direction back of said cutting tool make may be in the condition of having inclined to the 
direction of a normal of the front face of said cylindrical member. 
[Claim 2] 

In the surface roughening processing approach which is made to move said cutting tool relatively 
along with the circumferencial direction, carries out cutting of the front face of said cylindrical 
member to the letter of ****, and carries out surface roughening to it, sending a cutting tool in 
the direction of an axis relatively to a cylindrical member The surface roughening processing 
approach characterized by performing cutting so that the configuration of the slant face in the 
both sides of the trough between Yamabe of the letter part of**** and Yamabe who remain in 
the front face of said cylindrical member by the side of the feed direction back of said cutting 
tool may become unsymmetrical to the direction . of a normal of the front face of said cylindrical 
member. 
[Claim 3] 

The surface roughening processing approach according to claim 1 or 2 characterized by 
removing Yamabe of said letter part of****, and forming the fracture surface by said cutting. 
[Claim 4] 

The surface roughening processing approach given in claim 1 characterized by performing* 
cutting, forming a crevice in the trough of said letter part of**** thru/or any 1 term of 3. 
[Claim 5] 

In the cutting tool which is relatively moved along with the circumferencial direction, carries out 
cutting of the front face of said cylindrical member to the letter of ****, and carries out surface 
roughening to it, sending relatively [ direction /of an axis /the ] to a cylindrical member The 
center line of the include angle which both the slant faces in the both sides of the trough 
between Yamabe of the letter part of **** and Yamabe who remain in the front face of said 
cylindrical member by the side of the feed direction back of said cutting tool make The cutting 
tool characterized by having the cutting edge which carries out cutting so that it may be in the 
condition of having inclined to the direction of a normal of the front face of said cylindrical 
member. 
[Claim 6] 

In the cutting tool which is relatively moved along with the circumferencial direction, carries out 
cutting of the front face of said cylindrical member to the letter of ****, and carries out surface 
roughening to it, sending relatively [ direction /of an axis /the 3 to a cylindrical member The 
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cutting tool characterized by having the cutting edge which carries out cutting so that the 
configuration of the slant face in the both sides of the trough between Yamabe of the letter part 
of **** and Yamabe who remain in the front face of said cylindrical member by the side of the 
feed direction back of said cutting tool may become unsymmetrical to the direction of a normal 
of the front face of said cylindrical member. 
[Claim 7] 

The cutting tool according to claim 5 or 6 characterized by removing Yamabe of said letter part 
of ****, and forming the fracture surface by said cutting. 
[Claim 8] 

A cutting tool given in claim 5 characterized by forming a crevice in the trough of said letter part 
of **** by said cutting thru/or any 1 term of 7. 
[Claim 9] 

The cylindrical member which surface roughening of the front face is carried out to the letter of 
****, and is characterized by the center line of the include angle which both the slant faces in 
the both sides of the trough between Yamabe of said letter part of **** make inclining to the 
direction of a normal of said front face in a cylindrical member with the adhesion function to 
other ingredients. 
[Claim 10] 

The cylindrical member which surface roughening of the front face is carried out to the letter of 
and is characterized by making the configuration of the slant face in the both sides of the 
trough between Yamabe of said letter part of **** become unsymmetrical to the direction of a 
normal of said front face in a cylindrical member with the adhesion function to other ingredients. 
[Claim 11] 

The cylindrical member according to claim 9 or 10 characterized by forming the fracture surface 
in Yamabe of said letter part of ****. 
[Claim 12] 

A cylindrical member given in claim 9 characterized by forming the crevice in the trough of said 
letter part of **** thru/or any 1 term of 1 1 . 
[Claim 13] 

Said cylindrical member is a cylindrical member given in claim 9 which it is the cylinder bore 
section formed in the engine cylinder block, and surface roughening of that cylinder bore inside is 
carried out to said letter of ****, and is characterized by forming the sprayed coating in this 
part by which surface roughening was carried out thru/or any 1 term of 12. 
[Claim 14] 

Said cylindrical member is a cylindrical member given in claim 9 to which it is the cylinder liner 
cast by the engine cylinder block, and the peripheral face joined to said cylinder block of this 
cylinder liner is characterized by carrying out surface roughening to said letter of **** thru/&r 
any 1 term of 12. 
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